The primary aim of this study was to better understand the antecedents of doctoral students' emotional well-being, and their plans to leave academia. Based on past research, antecedents included departmental support, the quality of the supervisory relationship, and characteristics of the supervisory relationship. We used a mixed-methods study, and surveyed 186 doctoral students from nine countries. We found that supportive relationships, at the departmental and advisor level, reduced emotional exhaustion and intentions to leave academia, and that emotional exhaustion was positively related to doctoral students' intentions to leave academia. Findings also indicated that advisor experience and frequency of meetings reduced students' emotional exhaustion but did not affect their intentions to leave academia. Recommendations to reduce emotional exhaustion and to temper doctoral student attrition before and after degree completion are offered.
Introduction
The decision to pursue a doctoral degree is considerable, given the time, resources, and commitment required. After admission, significant life changes often follow for students and their families. Furthermore, a typical doctoral program in North America takes five to seven years to complete, usually followed by two to four years of postdoctoral training in many of the sciences (Golde, 2001; Onwuegbuzie & Wao, 2011) . In Europe and Australia, the time to degree varies, with humanities doctorates taking the longest (Kehm, 2006) and average completion time of about seven years in England (Jump, 2013) , and four years in Australia (Jiranek, 2010) .
Literature Review
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program due to financial stress, debt, isolation, thesis difficulties, and problems with their advisor (Ali & Kohun, 2007; Delamont, Atkinson, & Parry, 2004) . Many doctoral students decide to abandon their studies: average rates of attrition in North American and Australian doctoral education have been reported to be as high as 50% for the past 50 years (Gardner & Gopaul, 2012; Jiranek, 2010; Kerlin, 1995; Lovitts, 2001; Spaulding & Rockinson-Szapkiw, 2012; Stallone, 2004) , with a rate of 57% in North America reported by the Council of Graduate Schools in 2008 (Gardner, 2009) . Even where completion rates are higher, such as New Zealand (61%) and the United Kingdom (72%), there are still many who do not graduate (Jump, 2013) .
Overall, it seems there is a dichotomy in doctoral student experiences: doctoral work can be a positive experience with intellectual and personal growth (Golde, 2001) , thus contributing to student well-being, or it can be a negative experience, resulting in anxiety and emotional exhaustion (Pyhältö, Toom, Stubb, & Lonka, 2012; Stubb, Pyhältö, & Lonka, 2011) . The intent of this research is to gain a better understanding of the negative factors that contribute to poor outcomes in doctoral education. We focus, in particular, on emotional exhaustion, a component of burnout that occurs when individuals experience a depletion of emotional energy and resources as a result of coping with high demands (Maslach & Jackson, 1981) . In the present study, a mixed methods research design is used to examine antecedents of doctoral student emotional exhaustion and plans to leave academia to better understand doctoral student attrition.
Doctoral Student Persistence
Early research on attrition determinants focused on student characteristics and found no meaningful differences between persistors and nonpersistors (Clewell, 1987) . More recently, however, both individual and institutional factors have been examined (de Valero, 2001 ). For example, individual characteristics such as intellectual and psychological preparation (Hawley, 2003) , demographic characteristics, financial means (Abedi & Benkin, 1987) , deficiencies (Green, 1997) , stress (Jairam & Kahl, 2012) , social isolation (Gardner, 2007; Jairam & Kahl, 2012) and the burden of the scholarly community (Stubb et al., 2011) have been found to contribute to attrition. Institutional characteristics also contribute to withdrawals, including the social structure and culture of graduate education (Lovitts, 2001) , the socialization process (Gardner, 2008) , program quality (Picciano, Rudd, Morrison, & Nerad, 2008) , and lack of support services (West, Gokalp, Vallejo, Fischer & Gupton, 2011) . In addition, the academic discipline or field of study also predicts attrition (Bair & Haworth, 2005; Golde, 2005) , with higher levels of attrition occurring in the social sciences and humanities, and lower levels in the sciences (e.g., Bair & Haworth, 2005; Golde, 2005) . Greater social interaction may contribute to higher completion rates in the laboratory sciences, where doctoral students benefit from the team atmosphere in the lab and have regular interaction with their advisor (Bauer, 1997) . In contrast, doctoral students in the social sciences and humanities typically work in isolation and have less interaction with their advisor or other doctoral students (Bauer, 1997) .
While many studies have examined patterns and predictors of success among doctoral students (e.g., Gardner, 2007; Hopwood, 2010; Jazvac-Martek, Chen, & McAlpine, 2011; Jiranek, 2010; Martinuso & Turkulainen, 2011) , researchers have paid less attention to the well-being of graduate students. Pyhältö et al. (2012) analyzed factors that contribute to doctoral student achievement, and suggested that the context of a doctoral student's learning environment can either promote well-being and success, or can result in dysfunctional emotions and withdrawal. While a few recent studies have examined doctoral student well-being (e.g., Juniper, Walsh, Richardson, & Morley, 2012; Rigg, Day, & Adler, 2013; Stubb et al., 2011) , our understanding of the factors that affect doctoral student well-being and persistence in academia remains incomplete. Consequently, the purpose of this study is to gain a better understanding of factors that affect doctoral students' emotional well-being and influence their intentions to leave academia. Among those factors to be explored, as suggested by past research, are emotional exhaustion, perceived departmental support, and some characteristics of the supervisory relationship. This research draws on several well-established theories and constructs from the organizational behavior literature, which complement traditional higher education perspectives and may promote different insights.
Emotional Exhaustion and Attrition
One approach to understanding the emotional well-being of doctoral students is to examine the extent to which they are experiencing emotional exhaustion. Emotional exhaustion is a core facet of burnout; it occurs when job demands exceed resources and results in a depletion of emotional energy (Brotheridge & Lee, 2003; Maslach & Jackson, 1981) . People who are emotionally exhausted feel psychologically and emotionally drained, and may experience physical fatigue (Wright & Cropanzano, 1998) . In the workplace, emotional exhaustion is increased by time pressure, workload, lack of social support, lack of supervisor support, and role stress (Alarcon, 2011; Halbesleben, 2006; Lee & Ashforth, 1996) . Emotional exhaustion has many negative consequences, including reduced job satisfaction, lower organizational commitment, and weaker job performance (Alarcon, 2011; Cropanzano, Rupp, & Byrne, 2003) . Since individuals who experience prolonged or excessive emotional exhaustion look for a way to reduce their discomfort (Moore, 2000) , emotional exhaustion is also positively related to turnover intentions (e.g., Alarcon, 2011; Cropanzano et al., 2003; Houkes, Janssen, de Jonge, & Bakker, 2003; Lee & Ashforth, 1996) , and voluntary turnover (e.g., Wright & Cropanzano, 1998) .
Many of the workplace antecedents of emotional exhaustion are also present in the academic environment. The combination of low status, high workload, frequent evaluation, competition, insufficient supervisor support, and financial duress that employees experience are also common for doctoral students, and likely lead to stress (Kurtz-Costes, Helmke, & Ulku-Steiner, 2006; Offsetin, Larson, McNeill, & Mwale, 2004) . Doctoral student well-being may also be affected by the socialization process and learning environment, which can vary significantly between departments and academic disciplines (Gardner, 2010; Golde, 2005) . For example, doctoral students in the sciences typically have a more socially integrated learning environment in the laboratory, whereas students in the humanities are more isolated and solitary (Bauer, 1997; Golde, 2005) . In a recent study by Stubb et al. (2011) , many doctoral students felt excluded and marginalized, and reports of feeling unworthy were common. They found that weak or infrequent advising resulted in poor support for research, while limited access to quality courses, and a perceived lack of meaningfulness hindered doctoral student well-being.
Emotional exhaustion also appears to influence doctoral students' withdrawal intentions (Rigg et al., 2013) . A recent study of Finnish doctoral students found that those who experienced higher anxiety and emotional exhaustion demonstrated lower interest in their studies and considered withdrawing from their program (Pyhältö et al., 2012) . Therefore, it is expected that doctoral students who experience emotional exhaustion will be more likely to plan to leave academia, either before or after completing their degree.
Hypothesis 1: Emotional exhaustion will be positively related to doctoral students' intentions to leave academia.
Perceived Department or Faculty Support
The support that doctoral students receive from their department or faculty/school may affect their well-being and intentions to leave academia. The concept of perceived organizational support, which is readily adapted for different organizational foci such as a department or colleagues, provides insights on underlying mechanisms that might explain why departmental or faculty support contribute to unfavorable outcomes for doctoral students. Perceived organizational support, in organizational behavior research, reflects employees' beliefs about the extent to which their organization values their contribution and cares about their well-being; perceived organizational support is an important antecedent of employee performance, well-being, and turnover (Rhoades & Eisenberger, 2002) . Organizational support fulfills employees' socio-emotional needs by signaling that the organization cares about them, respects them, and approves of their performance, which has a favorable effect on employees' mood and job satisfaction (Baran, Shanock, & Miller, 2012; Rhoades & Eisenberger, 2002) . Notably, several meta-analyses have demonstrated that perceived organizational support is negatively related to emotional exhaustion, burnout, strain, and turnover intentions (e.g., Baran et al., 2012; Cropanzano, Howes, Grandey, & Toth, 1997; Rhoades & Eisenberger, 2002) . Research further suggests that employees who experience high levels of organizational support are less prone to aversive psychological reactions when they experience highly demanding or stressful work situations, because they believe the organization will offer emotional and material support to help them (Baran et al., 2012; Rhoades & Eisenberger, 2002) .
As members of the university organization, doctoral students are likely to form beliefs about the extent to which they are cared about and appreciated; however, they are more likely to focus on the department (or faculty) level, because it is more salient to them. Some scholars have concluded that research on doctoral student experiences should focus on departments within the academic institution, rather than the institution as a whole (Barnes & Randall, 2012; Golde, 2005) , as the policies that most affect students' lives are set at the department level (Golde, 2005) . Lovitts and Nelson (2000) noted that, while the overall university may treat graduate students as disposable and replaceable, individual departments can take a different approach to make themselves more hospitable and supportive, and graduate most of their doctoral students. Indeed, Shelton (2003) found that perceived faculty support, both psychological and functional, was positively related to persistence among student nurses. Similarly, a meta-synthesis of doctoral student attrition demonstrated that faculty and departmental support were positively related to degree completion (Bair & Haworth, 2005) . Consequently, the extent to which the department or faculty offer support that satisfies doctoral students' socio-emotional needs, and the extent to which doctoral students feel recognized, appreciated, and cared about (i.e., the level of perceived department or faculty support), should affect their experiences of emotional exhaustion and influence their decisions regarding whether or not to continue in academia.
Hypothesis 2: Perceived department/faculty support will be negatively related to doctoral students' emotional exhaustion and intentions to leave academia.
Leader Member Exchange
The quality of the relationship between the doctoral student and the advisor plays an important role in doctoral student success (e.g., Lee, 2012; Lovitts, 2001; Wisker, 2012; Zhao, Golde, & McCormick, 2007) . As such, another well-established construct from organizational behavior may help characterize the supervisory relationship. The leader-member exchange construct (LMX) (Liden & Maslyn, 1998) , which assesses the quality of the relationship between a leader (i.e., supervisor) and a member (i.e., subordinate), is widely used in leadership research. Liden and Maslyn's (1998) multidimensional measure reflects four inter-related dimensions of the quality of the relationship including: (a) Contribution (the perception of the quality, amount, and direction of work-related activity that each member of the dyad directs towards achieving shared goals; (b) Loyalty (the extent to which each member of the dyad expresses public support for each other's character and actions); (c) Affect (mutual affection based on interpersonal attraction, rather than professional or work values); and (d) Professional respect (the extent to which each member of the dyad is perceived to have built a reputation of excellence in their work).
The LMX model predicts that the relationship between the supervisor and subordinate develops over time as a function of the quality of their reciprocal exchanges and the degree of emotional support provided (e.g., Graen & Scandura, 1987; Sparrowe & Liden, 1997) . The exchange relationships vary across a continuum; at one end, a high quality relationship develops between the individuals, and at the other end, a low quality relationship develops. In high quality LMX relationships, liking, loyalty, and respect are present (Van Dyne, Kamdar, & Joireman, 2008) , and increased communication and greater support reduce ambiguity and uncertainty for subordinates (Harris & Kacmar, 2006) . As a result, high quality LMX is consistently and favorably correlated with supervisory satisfaction, overall satisfaction, role perceptions, job performance, competence, commitment, and turnover intentions (Gerstner & Day, 1997) . Low quality LMX relationships are associated with a similar range of unfavorable outcomes and have a negative impact on employee well-being. It is also noteworthy that low quality LMX is positively related to emotional exhaustion (Lee & Ashforth, 1996) .
In university settings, the LMX framework has been used to study graduating students (Bauer & Green, 1996) and new faculty members (Ugrin, Odom, & Pearson, 2008) . Although LMX has not previously been used in the context of the advisor-doctoral student dyad, the fact that it reflects several important dimensions of high quality supervisory relationships offers the potential for new insights into the supervisory relationship, which has been shown to play such a critical role in doctoral student success (e.g., Heath, 2002; Lee, 2012; Sambrook, Stewart, & Roberts 2008; Wisker, 2012) and degree completion (Bair & Haworth, 2005; Lovitts, 2001; Stallone, 2004) .
While most agree on the importance of the advisor's role in doctoral education, in reality, there is a widespread problem of inadequate or inexperienced supervision (Delamont, et al., 2004; Shannon, 1995) , and poor or problematic supervision is known to contribute to depression among graduate students (Delamont et al., 2004) . Similarly, others have reported that the quality of the supervisory relationship affects students' anxiety, stress, and well-being (Stubb et al., 2011) . Consistent with these findings, Pyhältö et al. (2012) found that doctoral students who experienced supervisory problems reported higher anxiety and emotional exhaustion, while Rigg et al. (2013) found that advisor support significantly reduced emotional exhaustion among American graduate students. The quality of the supervisory relationship also affects doctoral student commitment and persistence (Jones, 2011; Lovitts, 2001; Kurtz-Costes et al., 2006) . Doctoral students who are dissatisfied with their advisor are more likely to consider quitting their program (Rigg et al., 2013) or actually withdraw (Lovitts, 2001 ).
Taken together, this suggests that the quality of the advisory relationship will affect doctoral students' emotional exhaustion and intentions to leave academia. As such, we expect:
Hypothesis 3: Leader-member exchange will be negatively related to doctoral students' emotional exhaustion and intentions to leave academia.
Emotional Exhaustion as a Mediator
Based on predictions that perceived department/faculty support, and leader-member exchange will reduce emotional exhaustion, and that emotional exhaustion will be positively related to intentions to leave academia, emotional exhaustion is expected to mediate the relationship between departmental and supervisory support, respectively, and intentions to leave academia.
Hypothesis 4a: The relationship between perceived department/faculty support and doctoral students' intentions to leave academia will be mediated by emotional exhaustion.
Hypothesis 4b: The relationship between leader-member exchange and doctoral students' intentions to leave academia will be mediated by emotional exhaustion.
Characteristics of the Supervisory Relationship
As noted previously, one of the most powerful influences on doctoral student persistence is the relationship between the faculty advisor and the doctoral student (e.g., Barnes, 2010; de Valero, 2001; Lovitts, 2001; Sambrook et al., 2008) . Leder (1995) suggested there is common agreement regarding the functions fulfilled by a doctoral advisor, including providing guidance, protection, sponsorship, information, support and encouragement, access to resources and opportunities, stimulating learning, and (intentionally or not) being a role model. Research has shown that the academic discipline influences behavioral norms among professors, particularly with respect to issues such as the treatment of students (Braxton & Bayer, 1999) . However, certain characteristics of the supervisory relationship, including the advisor's experience, whether or not the student chose the advisor, and the frequency of supervisory meetings may also affect doctoral students' emotional exhaustion and intentions to leave academia.
In addition to differences in supervisory style, advisors differ in the amount of experience they have. Lovitts (2001) noted that faculty who have supervised a high number of successful doctoral students interact with their students differently than faculty who have little supervisory experience. For example, she reported that highly experienced advisors were more likely to initiate interactions with students, to collaborate with them, and to help them find jobs (Lovitts, 2001) . Likewise, Delamont et al. (2004) noted that, while problems during a student's doctoral program may be due to an inexperienced supervisor, most universities do not require that faculty have training in advising and mentoring. It follows that advisors with more experience supervising doctoral students are likely to maintain higher quality relationships with their students, which should have a positive effect on the students' emotional well-being and persistence in academia.
It also appears that doctoral students who choose their advisor are significantly more likely to persist and complete their program than students who are assigned an advisor (Lovitts, 2001 ). Lovitts suggests that most students do choose their advisor, and that this decision is often made on the basis of previous interactions (for example, in courses, or lab rotations) or similar research interests. Gardner (2007) also noted the importance of choosing the right advisor. To the extent that doctoral students are able to work with an advisor who has a complementary work style, a supportive supervisory style, and aligned research interests, students who choose their advisor should be less likely to experience emotional exhaustion or to plan on leaving academia.
Supervisory interaction and meetings are also a critical consideration in the advisory relationship. Both the frequency and quality of meetings are important (Li & Seale, 2007) . Although the quality and frequency of meetings likely varies with the individual advisor, it may also depend on the academic discipline. Gardner (2007) reported that doctoral students emphasized the importance of supervisory interaction, but she noted that expectations regarding contact time with their supervisor varied by academic department. Regardless, the frequency of interaction seems to affect doctoral student well-being and progress. For example, Stubb et al. (2011) found that weak and infrequent advising hindered the emotional well-being of doctoral students. Furthermore, students who have access to regular meetings with advisors, where they can receive guidance and discuss expectations, are more likely to complete their degrees (Bair & Haworth, 2005) . Taken together, we predict that:
Hypothesis 5a: Doctoral students who work with more experienced supervisors, who choose their supervisor, and who meet with their supervisor more often will report less emotional exhaustion.
Hypothesis 5b: Doctoral students who work with more experienced supervisors, who choose their supervisor, and who meet with their supervisor more often will report lower intentions to leave academia.
The preceding hypotheses will be tested using a quantitative approach. However, we will use a qualitative approach to explore which types of supervisory interactions are most salient, and reasons why doctoral students change supervisors, which is likely to increase stress. Respondents' answers to open-ended comments will be examined in order to gain a more nuanced and richer understanding of factors that influence doctoral students perceptions of their relationship with their supervisor, which affects their well-being and intentions to leave academia.
Methods

Sample and Procedure
Doctoral students responded to a mixed methods survey that examined their perceptions of department/faculty support, leader-member exchange, emotional exhaustion, and intentions to leave academia. In addition to demographic characteristics, non-identifying information about their advisor and characteristics of their supervisory working relationship were collected. Both quantitative scale measures and qualitative systematic self-observation (SSO) items were included in the survey design in order to gather both a broad perspective of doctoral student experiences, and subtle details and stories of the respondents. The study design received human subjects ethics approval prior to recruiting respondents.
Participation was solicited in three ways: (1) through an international online community for graduate students; (2) via emails sent to graduate student associations requesting distribution of an invitation to participate; and (3) by asking participants to pass along the survey link to other eligible participants. As it cannot be determined how many people received an email or viewed the online invitation, the response rate cannot be estimated. Overall, 331 students from nine countries consented to participate in the study. After eliminating incomplete responses, the final sample consisted of 186 current or recently graduated doctoral students in research-based doctoral programs, yielding a completion rate of 56%.
Quantitative Measures
The predictor variables included in the survey were perceived department/faculty support, leadermember exchange, and several characteristics of the advisor/student working relationship. Control variables included age, gender, and academic discipline (based on Biglan's (1973) hard/soft and pure/applied academic discipline classification scheme). Criterion variables included emotional exhaustion and intention to leave academia. For the quantitative items, unless otherwise specified, the measures, as defined below, consisted of 7-point Likert-style rating scales in which 1 = strongly disagree, 2 = disagree, 3 = slightly disagree, 4 = neither agree nor disagree, 5 = slightly agree, 6 = agree, and 7 = strongly agree.
Perceived department/faculty support (PDS) was measured with six items adapted from the perceived organizational support scale (Eisenberger, Armeli, Rexwinkel, Lynch, & Rhoades, 2001 ). The words "my department or faculty" were substituted for "my organization", to assess the extent to which respondents believed that their department or faculty cared about their well-being and appreciated their contributions (Eisenberger et al., 2001) , (e.g., "My department or faculty really cares about my well-being").
Leader-member exchange, which reflects the quality of the relationship between the supervisor and the student, was measured using the 11-item scale from Liden and Maslyn (1998) (e.g., "my supervisor would come to my defense if I were 'attacked' by others").
Non-identifying information about the respondent's primary research advisor was collected, including the advisor's gender (46.8% female), and the advisor's prior experience supervising doc-toral students (measured as the number of doctoral students who successfully completed their degree with the advisor).
Respondents were also asked about various aspects of their working relationship with the advisor, such as whether the student had chosen the advisor, and meeting frequency. Respondents reported how frequently they met with their advisor in open-answer format, and these were recoded using a 9 point Likert-type scale (1 = never, 2= several times per year; 3= once per semester; 4 = twice per semester, 5 = monthly, 6 = twice per month, 7 = weekly, 8 = twice per week, 9 = daily).
Emotional exhaustion, which reflects the extent to which individuals feel emotionally and psychologically drained by their work, was measured with the 7-item scale from Maslach and Jackson (1981) , (e.g., "I feel emotionally drained from my work").
Intention to leave academia was measured using three items adapted from Shore and Martin (1989) , with a 5-point Likert-type response scale. "Academe" was substituted for "organization" in order to evaluate the extent to which participants intended to continue in academe (e.g., "If you were completely free to choose, would you prefer or not prefer to continue working in academe?"). Eight students (4.3%) reported that they intended to leave academia before completing their degree, while 56 students (30.3%) reported planning to leave academia after completing their degree.
Demographics and Control Variables
Demographic characteristics of respondents, specifically age (M = 32.8, SD = 6.83), gender (80.6% female), and registration status (93.0% full time) were collected. Respondents were from nine countries: Canada (58.7%), United States (28.2%), United Kingdom (4.9%), Australia/New Zealand (2.4%), Norway (2.4%), France (0.5%), and South Africa (0.5%). Since respondents were from different countries (where different models of doctoral education are used), prior to aggregation, the data were checked for location effects. One-way analyses of variance (ANOVA) were conducted with the geographic location (North America, UK/Europe, NZ/Australia/Africa) as the grouping variable, and emotional exhaustion and intentions to leave academia as the criterion variables. As there were no significant country effects for either emotional exhaustion (F(2,176) = 1.921, ns) or intentions to leave academia (F(2,176) = .014, ns), the data were aggregated.
In addition, respondents identified their academic discipline; this information was used to categorize respondents (Biglan 1973 ; 1= hard applied, 2= hard pure, 3= soft applied, 4= soft pure). Given Xu's (2008) conclusion that academic discipline must not be ignored in attrition research, it was used as a control variable in our analyses, with the soft pure discipline category used as the base case. Biglan's classification scheme consistently captures systematic differences among disciplines (Stoecker, 1993) , and is one of the most widely used models for the study of disciplinary differences (Jones, 2011) . The hard/soft dimensions of Biglan's classification scheme reflect the level of paradigmatic development in the field; that is, the extent to which scholars rely on a body of theory that accounts for phenomena of interest and promotes consensus. Hard disciplines (i.e., science-oriented areas) are characterized by high levels of paradigmatic development, whereas soft disciplines (i.e., humanities) have low levels of paradigmatic development, and social sciences are in the middle. The applied/pure dimension reflects the extent to which the discipline is concerned with practical application of the subject matter. Examples of highly applied disciplines include education, business, and engineering, while examples of pure disciplines include mathematics, philosophy, and history (Biglan, 1973) .
Qualitative Measures
In addition to the scales listed above, two open-ended qualitative items were included in order to gather richer, more descriptive data that might help to explain participant responses and experiences. A systematic self-observation (SSO) method was used, as it is recommended to gather information about those social actions that are hidden, restricted, or subjective, all of which are likely pertinent to doctoral student experiences. It also is useful to discern thoughts, emotions, and other criteria that are not always openly displayed (Rodriguez & Ryave, 2002) . In addition to understanding the quality of the supervisory relationship in general, we were also interested in specific examples of interactions that were particularly meaningful for students. Since changing supervisors is known to be a stressful event for doctoral students (Lovitts, 2001 ) and the supervisory relationship is important to emotional well-being, we also wanted to understand what types of issues contributed to students' decisions to change supervisors. As such, respondents were asked to recall instances related to significant interactions with their advisor, and to explain their reasons for changing advisors if they had done so. In addition, respondents were invited to comment, in general, about their doctoral experience. Specific open-ended questions on the survey included:
1. Please describe an interaction with your supervisor that had a significant impact on you (either positive or negative), and explain why it was significant. 2. If you have changed supervisors, please tell us why you changed supervisors.
We used thematic content analysis to analyze the qualitative answers. Responses to these queries were initially coded into themes by one of the researchers through numerous iterations of the data, and responses were subsequently grouped based on similarities. To heighten reliability and validity, a second researcher evaluated each response and indicated what theme it represented. Any differences that emerged were discussed until a consensus was reached on how a response should be categorized.
Common Method Variance Analysis
Although scale reliabilities for the established measures were strong, confirmatory factor analyses were used to verify the discriminant validity of the self-reported multi-item constructs and to assess the likelihood of common method variance (Podsakoff, MacKenzie, Lee, & Podsakoff, 2003) . The confirmatory factor analysis (CFA) was carried out using MPlus7 (Muthén & Muthén, 2012) . The validity of the measurement model was assessed using several different fit indices (Hu & Bentler, 1999) , including: root-mean squared error of approximation (RMSEA), using a criterion of <.08; comparative fit index (CFI) and Tucker-Lewis index (TLI), using a criterion of >.9; and a standardized root-mean-square residual (SRMSR), using a standard of <.1. The results showed that the hypothesized four-factor model, in which items were allowed to load only on their respective measure, demonstrated good fit to the data based on our criteria (RMSEA = .07, CFI = .92, TLI = .91, and SRMR = .07).
To assess the extent to which common method variance may have influenced results, a supplementary CFA for the multi-item measures was conducted (Podsakoff et al., 2003) . The model specified the four theoretical latent factors, as well as a fifth CMV latent factor. All of the items were loaded to their theoretical latent constructs, and loaded several items from each theoretical construct to the latent method factor, as models in which all items are loaded to the latent method factor produce unidentifiable solutions (Spector & Brannick, 2011) . In examining the extent of CMV: (a) the overall fit of the model, (b) the variance in scale items explained by the theoretical and method factors, and (c) the significance of the loadings, were examined (e.g. Williams, Cote, & Buckley, 1989) . The model converged, yielding the following fit statistics: RMSEA = .13, CFI = .73, TLI = .69; and SRMR = .17. None of the items loaded significantly on the latent method factor. Furthermore, 47.9% of the variance in the scale items was explained by the theoretical factors, whereas only 0.5% of the variance was explained by the method factor. Hair, Anderson, Tatham and Black (1998) suggest that when more than 50% of the variance in the scale items is explained by the method factor, a single substantive factor is likely. As this result of <1.0% is well below the 50% threshold, this suggests that common method variance was not a serious problem, thus we proceeded with hypothesis testing.
Results
The means, standard deviations, correlations, and alpha coefficients of internal reliability are provided in Table 1 . Emotional exhaustion was negatively correlated with perceived department/faculty support, leader-member exchange, supervisory experience, and meeting frequency, and was positively correlated with gender (female) and intentions to leave academia. Intentions to leave academia were negatively correlated with age, soft pure academic disciplines, perceived department/faculty support, and leader-member exchange, and were positively correlated with hard applied academic disciplines. These correlation patterns were generally consistent with the hypotheses.
For descriptive purposes, in Table 2 , we present a summary of variable means and standard deviations, and planned paired comparisons based on academic discipline categories. Results from univariate ANOVA analyses indicated that, for most variables, the means for the four academic discipline categories were not significantly different from each other, with the following exceptions: leaving intentions (F = 4.85, p <.01), where respondents in hard applied disciplines were more likely to intend to leave academia; choosing advisor (F = 2.91, p <.01), where respondents in hard pure disciplines were significantly more likely to have chosen their advisor; and meeting frequency (F = 3.92, p <.01), where respondents in hard applied and hard pure disciplines met more frequently with their advisors.
To test Hypothesis 1, we regressed leaving intentions on emotional exhaustion; these results are presented in Table 3 . Hypothesis 1, which predicted that emotional exhaustion would be positively related to intentions to leave academia (β = .37, p < .001), was supported.
To test Hypotheses 2 and 3, we conducted separate hierarchical regression models, in which emotional exhaustion and intentions to leave academia were regressed, respectively, on perceived department/faculty support (PDS), leader-member exchange (LMX), and control variables. These results, jointly presented in Table 4 , support Hypothesis 2, which posited that higher levels of PDS would be negatively related to emotional exhaustion (β = -.18, p < .05) and intentions to leave academia (β = -.16, p < .05). Hypothesis 3, which predicted that LMX would be negatively related to emotional exhaustion (β = -.43, p < .001) and intentions to leave academia (β = -.27, p < .001), was also supported. To test Hypotheses 4a and 4b, and to determine whether emotional exhaustion mediated the relationship between perceived department/faculty support or leader member exchange, and intentions to leave academia (controlling for age, gender, and academic discipline), we followed the advice of Preacher and Hayes (2008) , and modelled bias-corrected bootstrapped estimates of direct and indirect effects in MPlus, using 5000 bootstrap samples. The 95% confidence interval for the fully standardized specific indirect path between PFS and leaving intentions, via emotional exhaustion, was -.08 to .00, ns, thus emotional exhaustion did not mediate the relationship between PFS and leaving intentions, and Hypothesis 4a was not supported. The confidence interval for the fully standardized specific indirect path between LMX and leaving intentions, through emotional exhaustion, was -.16 to -.03, p <. 01, indicating that emotional exhaustion mediates the relationship between LMX and leaving intentions. Hypothesis 4b was therefore supported.
Testing Hypotheses 5a and 5b required hierarchical regression analyses examining the relationship between supervisory relationship characteristics and the criterion variables; results are presented in Table 5 . The advisor's experience (β = -.23, p < .01) and meeting frequency (β = -.20, p < .05) significantly reduced emotional exhaustion, thus Hypothesis 5a was partially supported. Although some of the control variables were significantly related to intentions to leave academia, none of the characteristics of the supervisory relationship was significantly related to leaving intentions. Thus, Hypothesis 5b was not supported. 
Qualitative, Systematic Self-Observation Theme Summary
Although we did not pose formal hypotheses regarding the nature of supervisory interactions and reasons for changing supervisors, gathering information on these issues in a qualitative approach provides greater contextual detail in understanding the doctoral student experience. When another faculty asked me to do something unreasonable for a paper I was writing, she talked to the department chair about it, as well as the faculty member in question.
Psychological support (31%)
My supervisor is able to accept that I am discouraged and does not judge me for it. He focuses on moving forward and encourages me to do the same… Honest interaction/feedback (15%)
After spending ages working on a paper which he was incredibly fussy about the quality of the writing, I made some comment about his being a tough reviewer. He said that he went easier in journal reviews but that he wanted me to be able to look back at my PhD papers and be proud of them. That idea has always encouraged me to take that kind of pride in my papers and put effort into writing them well.
Good working relationship (10%) He has really been there for me to go through the growing pains of learning how to think and learn differently.
Financial support (6%)
My supervisor was very willing to be flexible with working hours, so that I could 'build up' time by working extra hours one month in order to get paid consistently during the following month when I was out of town Provides passion/enthusiasm (6%) My continual interactions with my supervisor inspire me.
Negative Supervisor Interaction
Lack of responsibility; disorganized (22%)
He is unable to keep everything in order; he has hired too many graduate students and cannot look after their projects.
Too critical & demanding (16%)
My supervisor says that he pushes me harder because I can do more. It can be demoralizing never to hear any good feedback.
Lack of communication; good manners (16%)
Overall, I have an incredibly poor relationship with my cosupervisors…what made a great impact on me was that they purposefully closed an elevator door in my face to avoid having to ride in the elevator with me.
Mistreatment/abuse (15%) My supervisor is a very intelligent researcher, but was often verbally abusive, used public humiliation as a control technique… Too territorial (13%)
I was trying to run some analyses in another lab. The professor in charge of that lab was willing to help me out, however he requested collaborative work in exchange (i.e. to be co-author). My supervisor didn't like the idea and the samples were not analyzed.
Does not defend or provide guidance (13%)
My dissertation director approved my chapter and later removed approval after another member of my committee did not like the chapter. I felt betrayed by his failure to stand up for me.
Lack of interest (4%)
Being an international student, I had a number of challenges to face. The worst was working with a supervisor who preferred to support trainees from certain countries but not others.
Response Topic (Frequency) Textual Illustration
Lack of trust (2%)
I had an idea for research. I told my supervisor…and we came up with some ways of testing it…He told me he decided to submit the manuscript as the only author…This experience has left me not trusting my supervisor and I will not share research ideas with him again.
Reason for Change of Supervisor
Supervisor left or retired (23%) (My) former supervisor left the university Mismatch in interest area or research approach (21%) My project expanded out of her area of expertise… Lack of guidance (17%) Poor treatment, lack of communication, supervisor lost interest in me and led me down the wrong path Fear of supervisor; harassment; poor treatment (17%)
He treated me very poorly overall to the point where I was literally afraid of him.
Personality/ethics/working style differences (13%)
Incompatible sense of ethics; was tired of being lied to and directed to do unethical things
Supervisor not available (6%) He would leave the country for several weeks/the entire summer without informing me about his absence
Competency of supervisor (4%) First supervisor was too busy and their research was poor quality
Advisor Interaction
The first open-ended item asked students to "describe an interaction with your advisor that had a significant impact on you, and explain why it was significant for you." The item was deliberately worded so that any type of interaction -positive or negative -could be described. Overall, 139 respondents described an advisor interaction that was significant to them. Of these, 86 were positive incidents, while 53 were negative. Within the positive responses, most related to the theme that the advisor protected the student and provided good advice and training (n = 28). The next most common theme was of advisors who supported, encouraged, and recognized student achievements (n = 27). For example, for the most often mentioned theme ("protects, advises, and trains") stories emerged such as: "When another Faculty asked me to do something unreasonable for a paper I was writing, she talked to the department chair about it, as well as the Faculty member in question," or "My supervisor really helped me to develop skills outside my area of expertise and to develop 'soft' skills like organizing conferences …"
In terms of the second highest theme ("psychological support, encouragement, and recognition"), one student commented "My supervisor always gave full credit to the graduate students for the success of their research program …" while another stated "My current supervisor often praises my work, which I find significant every single time … [she] will critique as well … and helps me see where the weaknesses in my argument lie". Perhaps one of the most positive comments was from a student who reported:
My supervisor defended me to my committee when my old supervisor had doubts about my ability to succeed in the program. My "new" supervisor told me "I believe in you, you can do this". It was a life-changing moment and no one had ever told me that before. I needed that support and encouragement to keep going.
In contrast, the highest number of negative comments revolved around a theme of the advisor being disorganized and lacking responsibility: "He is unable to keep everything in order", and "My advisor was going on sabbatical for the fall semester and did not properly notify her advisees. I learned of it through an email to the listserv." Another commented, "Printing 200 exams in my office the night before a final at 2 am. It showed me again my supervisor's consistent disorganization …"
Reason for Changing Advisors
The second open-ended item asked students who had reported changing supervisors to explain why they did so, as this is likely a stressful event which affects students' emotional exhaustion. Among the respondents were some who changed advisors after beginning their doctoral studies (n = 48). The largest group (n = 11) were those who had no choice because their advisor had left the position due to a job change or retirement. This indicates that despite the number of comments related to negative experiences with an advisor, very few doctoral students actually changed supervisors by choice. Of those who did make a change, however, most were due to either a mismatch with the advisor at the outset (n = 10) or poor treatment (n = 8). Those who stated a mismatch were fairly straightforward and objective about their change. In contrast, those who discussed poor treatment were much more colorful. For example, "She was a terrible human being …" or "The first supervisor I worked with was a bully … I realized that to continue in academe that I had to change supervisors. It was messy …" Another student commented:
Incompatible sense of ethics, was tired of being lied to and directed to do unethical things. He would leave the country for several weeks/the entire summer without informing me about his absence. He treated me very poorly overall to the point where I was literally afraid of him.
Finally, one student commented on a first advisor:
The abuse I experienced is hard to characterize, especially in a survey form. It took me a long time to understand what was going on because its style was so insidious -being told that to survive in this profession one had to sleep 4 hours a night, or give one's whole life, 12-hour days at full speed to the profession.
Discussion
The primary objective of this study was to gain a better understanding of the factors that contribute to doctoral students' emotional exhaustion and intentions to leave academia. Approximately one third of doctoral student respondents (35.5%) reported moderate to high levels of emotional exhaustion; this finding suggests that emerging concerns about doctoral students' emotional wellbeing (e.g. Pyhältö et al., 2012; Stubb et al., 2011) are well-founded.
Students who reported higher levels of emotional exhaustion were more likely to plan on leaving academia. This relationship between emotional exhaustion and intentions to leave academia is consistent with Pyhältö et al.'s (2012) finding that exhaustion, stress, and anxiety were significantly higher among doctoral students who had considered withdrawing from their program. Respondents' intentions to leave academia were significantly predicted by their age and academic discipline. Age was negatively related to leaving intentions, which suggests that the greater work and life experience older students may provide them with stronger communication or coping skills to better manage the challenges of doctoral studies. Doctoral students in hard applied and soft applied academic disciplines were more likely to plan on leaving academia. The higher education literature reports that some academic disciplines have different labor market opportunities, both inside and outside academia (e.g., Xu, 2008; Zhou & Volkwein, 2004) , and applied disciplines may offer attractive job opportunities outside academia. Although others have reported that attrition tends to be higher among female doctoral students (Lovitts, 2001 ) and faculty members (Zhou & Volkwein, 2004) , gender did not influence leaving intentions in this sample.
Perceived departmental/faculty support significantly reduced doctoral students' emotional exhaustion. As a proximate academic community, the department plays a focal role in doctoral students' educational experience (Gardner, 2010) , and it appears that feeling cared about and appreciated at the departmental (or faculty) level has positive effects on doctoral students' emotional exhaustion. Perceived departmental/faculty support was also negatively related to intentions to leave academia. Consistent with findings reported elsewhere (e.g., Bair & Haworth, 2005; Lovitts, 2001 ), doctoral students who experienced high levels of faculty/department support were less likely to plan on leaving academia, controlling for age, gender, and academic discipline. As our measure of leaving intentions also encompassed intentions to leave academia after graduation, one possible interpretation of these results is that the level of support received from the broader group (as opposed to the dyadic supervisory relationship) informs doctoral students' understanding of the types of relationships and support that can generally be found within academic departments -this information may allow them to self-select out of a career in academia if they find that the department or faculty environment is not likely to provide the type of support they anticipate wanting during their career.
While the importance of high quality supervisory relationships is widely acknowledged in the literature (e.g., Bair & Haworth, 2005; Lovitts, 2001) , this study is the first, to our knowledge, to demonstrate that LMX has a positive effect on doctoral students' emotional exhaustion. The multiple dimensions of LMX (contribution, loyalty, affect, and professional respect) may lead to new insights for improving the supervisory relationship.
Our hypotheses regarding mediation effects received mixed support. Contrary to expectations, emotional exhaustion did not mediate the relationship between perceived faculty/department support and leaving intentions. However, our prediction that emotional exhaustion would mediate the relationship between LMX and leaving intentions was supported. Although both sources of support were negatively related to emotional exhaustion and intentions to leave academia, our results suggest that the supervisory relationship is more salient to doctoral student emotional exhaustion and leaving intentions than departmental/faculty support. This result is consistent with others' findings that the quality of the supervisory relationship is crucial to a variety of doctoral student outcomes (e.g., Delamont et al., 2004; Jones, 2011; Lovitts, 2001; Kurtz-Costes et al., 2006; Rigg et al., 2013; Stubb et al., 2011; Pyhältö et al., 2012) .
Some characteristics of the supervisory working relationship also appear to affect doctoral students' emotional exhaustion; the more students a doctoral advisor has successfully seen through to completion, and the more frequently students meet with their advisor, the lower the doctoral student's emotional exhaustion. These results are consistent with prior findings that the supervisor's experience and accessibility play a key role in doctoral student satisfaction and well-being (Gardner, 2005; Lovitts, 2001; Stubb et al., 2012) . Contrary to expectations and Lovitts ' (2001) previous findings, none of the characteristics of the supervisory working relationship significantly affected intentions to remain in academia. While this may reflect students' ability to recognize that a poor working relationship with their supervisor during their doctoral studies will not necessarily reflect their future experiences in academia, it may also be an artifact of the way that leaving intentions was measured in our study, and suggests that future research should distinguish between intentions to leave during the doctoral program (i.e. program attrition), and intentions to leave academia after the doctorate (i.e, career attrition).
Respondents' answers to open-ended SSO questions offer additional insights into their experiences as doctoral students. When asked to comment on significant interactions with their advisor, 62% focused on positive experiences, speaking to the positive impact of their advisor's efforts to train, advise, and protect them, and the importance of support, encouragement, and recognition they receive from their advisor. The students who reported a negative interaction spoke to the disorganization and lack of responsibility demonstrated by their advisor, and a small number reported mistreatment and abuse.
Approximately one quarter of the respondents reported changing advisors at some point during their program, predominantly due to neutral reasons such as the advisor's retirement or departure, or due to a mismatch of research interests or working styles. These results are largely consistent with the extant literature. For example, Lovitts (2001) reported that approximately 31% of doctoral students in her study changed supervisors. Similarly, reasons for changing supervisors parallel other reports that incompatibility can result as a function of process; for example, when advisors insist that a student conduct research in the advisor's area of interest rather than the student's (Leder, 1995) , or as a function of different cognitive styles (Armstrong, Allinson, & Hayes, 2004) . Incompatibility may also arise in the extreme case of faculty incivility or bullying (Twale & DeLuca, 2008) , and eight instances of students changing advisors because of mistreatment were revealed in the survey.
This study identifies some key correlates of doctoral students' emotional exhaustion and intentions to leave academia, and our findings have several practical implications.
Practical Implications
This research suggests that improving the quality of relationships that doctoral students have with their advisor, and with their department/faculty, would have beneficial effects on doctoral students' emotional exhaustion and intentions to continue in academe. This points to the importance of providing doctoral students with a supportive environment and an advisor who is both willing and able to foster the development of a high quality exchange relationship with the students he or she supervises. While professors are highly trained in research, few receive explicit training in the area of mentoring and supervision, responsibilities that are central to high quality relationships. Additionally, creating a structured model to assist advisors in providing feedback, both in terms of academic research and relationship management, may be helpful. Accordingly, universities should consider implementing a mentor training and development program for faculty who serve as doctoral student advisors. Bair and Haworth (2005) have suggested that tenure and merit policies should reward faculty for involvement with doctoral students, and should be accompanied by faculty workload policies that protect doctoral students' interests and ensure that faculty have sufficient time for them. Further, such policies should be structured to promote high quality supervision by engaged faculty members. The development of a code of ethics that establishes professional standards for supervision and mentoring may also be helpful.
Emphasizing to students that choosing an advisor is a crucial decision, and helping them find an advisor and develop a positive working relationship would also be beneficial. Doctoral students may also benefit from training in communication and conflict management strategies in order to more successfully manage this core relationship. The findings also highlight the importance of helping doctoral students develop functional coping skills that would either prevent or reduce the experience of emotional exhaustion. Doctoral students should be encouraged to develop some measure of psychological detachment from their work; for example, by implementing boundaries to separate work and non-work times (Sonnentag, Kuttler, & Fritz, 2010) .
In the event that the supervisory relationship is not working in the best interests of the doctoral student or the advisor, clear communication regarding changing supervisors is warranted. Lovitts (2001) reports that students perceive changing advisors to be politically sensitive, which may preclude their changing advisors even when it would be in their best interest, personally and professionally, to do so. Doctoral students would therefore benefit from policies and processes that both support and assist them in changing advisors, when necessary or appropriate, without fear of repercussion.
Although the length of time and level of commitment required in doctoral programs are extensive, Golde and Dore (2001) report that many students do not understand what is involved in doctoral training. The lack of information suggests that unrealistic expectations and incomplete information are likely a problem for many students early in their doctoral program, and point to the need for careful orientation and socialization of doctoral students. Weidman and Stein (2003) report that doctoral students' perceptions of faculty encouragement are related to their socialization to the scholar role, and the extent to which the department fosters collegial relationships and encourages student participation. Klomparens and Beck (2004) have suggested that mutually understood expectations are critical to doctoral student success. Given that unmet expectations may affect both well-being (i.e. emotional exhaustion) and attrition intentions, it may be appropriate for advisors to work with individuals to reframe unmet expectations as learning opportunities (Proost, van Ruysseveldt, & van Dijke, 2012) . Similarly, unmet expectations might be further reduced if graduate programs recommend that advisors and students develop an explicit psychological contract, in which the expectations and obligations of both parties are clearly specified (Rousseau, 1996; Wade-Benzoni, Rousseau, & Li, 2011) .
Limitations and Recommendations for Future Research
As with all research, several limitations are present in this study. First, as the results presented here are based on correlational data, no conclusions can be drawn regarding causal relations; a longitudinal design would be appropriate for future research. Second, the use of self-report measures raises potential concerns about social desirability response bias and common method variance (CMV). Ideally, independent raters would have been used for some of the measures. However, the nature of the learning environment and the socialization process create strong incentives for doctoral students to be secretive about emotional exhaustion and their intentions to leave academia, as disclosing this information could have negative repercussions on their program progression and career options upon graduation. To reduce the likelihood of social desirability response biases, respondents were assured anonymity, any items based on the reported constructs were not labelled, and scale items in the questionnaire were separated to make it harder for respondents to guess the relationship between the variables (Podsakoff et al., 1993) . Statistical analysis techniques suggested that the observed relationships among the variables are not due to common method variance.
Third, the characteristics of this sample may have contributed to the non-findings with respect to determinants of attrition. Only 4.3% of respondents indicated that they planned to withdraw from their program without completing their degree; this rate of anticipated attrition is considerably lower than published statistics, and therefore there exists the possibility of a self-selection bias in the sample, such that those students who were most likely to quit their program and were most likely to be severely burned out, emotionally exhausted, disengaged, or angry, either chose not to participate or had already left their degree programs. A higher percentage (30.3%) reported planning to leave academia after completing their degree, with approximately half of them reporting that their career objective was with government or industry. This suggests that some of them may have always intended to leave academia after completing their degree, in which case positive or negative experiences in graduate school may not have contributed to their intentions to leave. Informal examination of open ended comments at the end of the survey suggests that study respondents reflect a broad range of satisfaction levels, including students who were happy with their experiences as well as those who were angry or bitter about their graduate student experiences.
Finally, although our study examined the prevalence and antecedents of emotional exhaustion, it did not examine whether resources are available to help students cope with the various facets of burnout (including emotional exhaustion). It would therefore be appropriate for future work on doctoral student well-being to examine the efficacy of various resources in ameliorating emotional exhaustion among individuals experiencing burnout.
Future work should continue to assess doctoral student emotional exhaustion, but should also examine other aspects of emotional well-being, including general mental health, stress and anxiety, depression, sleep disturbances, resilience, happiness, self-esteem, and so forth. We suggest that data collected from both doctoral students and advisors would be helpful, and would also encourage researchers to examine a broader range of correlates, including funding support, program stage, career objectives, coping skills, and student performance. Longitudinal research would also be valuable, as students' perceptions and concerns may vary as a function of their program stage.
Conclusion
This study examined a number of factors thought to influence doctoral students' emotional exhaustion and intent to remain in academia. Emotional exhaustion is significantly lower among doctoral students who receive high levels of support from their faculty/school, have high quality supervisory relationships, and who work with more experienced doctoral advisors. Open-ended comments also confirmed that nature of the relationship they have with their advisor has a meaningful impact on doctoral students. These findings offer a solid basis for future scholarly work, and identify a number of practical changes that universities could implement to help reduce emotional exhaustion and promote retention of their doctoral students.
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